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(54) VARIABLE BANDWIDTH SATELLITE COMMUNICATION TECHNIQUE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide variable 
bandwidth satellite communication techniques that 
maintain a high bandwidth efficiency and high service 
quality. 

SOLUTION: Multiple bandwidth requestors 201, a 
bandwidth manager 401 and a forward link from the 
bandwidth manager to the bandwidth requestor 410 are 
used to allocate bandwidth in a return link beam 210. 
The uplink bandwidth allocation is preferably decided 
based on the information to be transmitted provided by 
the user ADPE(automatic data processing equipment) 
300 and overall system data loading. The preferred 
method exercised by the bandwidth manager 401 
allocates bandwidth on the return link 210 to individual 
user terminals 200 in either a minimal rate required for 
the protocol being exercised 21 3, a committed 
information rate 214 required for the services being 
requested, or a constitutional share rate 214 that allows 
maximum transfer of data from the user terminal 200 to 
the gateway 400. 
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WE*-1ftt*0 1 oW±fc»LT, MIB77 7'J y* 

«WB*y*f-A • r-* • a-fVy* M8B«I*t-* 
• a-7^ ^^*J:rflll83a-1fiaWfcftort l oW± 
fcg^T, WE^-1f«*0 1 Ott±fcfJ »J 6 ft 
37? 7U y^HWBO^ES/i7««JEU 

10 1 -DU±K&h*Z, tulBa-if^o 1 

OJW±fc^MfcSJ t) STfc7 7 7U >*««S*|Rttt 

««fc5t«i«*ftT^siif««wia5fc % zmm 
«. 

01*518] M*«78B«0*IIfcfe^T % fufEfS 
1515 1 o^oaHfWfcfcfctf Sr-* ■ 7*7V if 

20 ntftt«B*ft£<BU 

7U y ^ < i: 1 ootl 0 ^ T 5 Mci/ft V 
dteftri^&s, 

CH*^ 1 0 ] mm 8 8BKoSRtfev^T, KIES 

30 fc<fe-3TS«t5<fc3fc««*ftT^Sglo 

1] W««78BK«!)*lti3V^T s MEff 

*aUTas®«ft5.f-*lcS^T, 69£ff4M<!>£S 
Stt*WWt * ± 9 fc«H8*ftTi^*«l. 

[m*9 1 2 ] tf^ 8 saiBoaat *^t, kubaw 

*tt> l9ffi«15Hl5'^rA%aUT2Sfi«ft5IWBT 

-* k&&*Ts mm&mma *> nxmsutrnt 

«*5fc*llS*ftT^SSH. 
40 EfflBORfttftMIH] 
[000 1] 

[0002] 

+ (S C P C : Single Carrier per Channel) 
tfB*d*J^M<k (TDM : Tine Division Hultiplexin 
50 g) y^rAtt, a— if ••fe7^3y<D^I^Hte^L 
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THilOlW(l*W0ST*. COfeftfctt, a— »ftf 
£©Sgj©fcii>fc:, WMOKIffiU, Htft 

CO o o 3] tlfcilCfcilfift, fij»g@*^tv^i: 
*««ffi*«yoaTsafti*fi3ff«fiv*-s;^ (b 

WM : bandwidth Manager) ^QBOjIMT'&At&il 
[0 0 0 4] Gmmnrctbfc, BWlWi^XrAOa 

***f!l&?3T &IRfcH\ »ftl|g««ai.»)S 

WTS.kSfc'rSfr OTOffBl-'-r- (C I R :comm 
itted information rate) ^i£) , Sfctiga— $%\<: 

¥8) <fc5fcLTWc. 
[000 5] 

[»JKMPftLJ;5fct-SiHn C I R¥ffi«\ !^<o 
*©iB7?WIMS©SKftfcft*. <:ntt, a—9W7> 30 
d- K$ fctt7 7 7p- K U ^^»f^©lfflfc*±r 
*C fcfcioT4r*»«fifl!ffl©Sll*liaLT^ 
*o £ tc, 9*) yu- H* Jctf 7 y 7a- KMOa-tf 
©7y 7U ^1WttB©ni«fc*»SIBS»tt«,ft8IL 

* if zmm (jt/v y *>*) *fg{i7ufc 

7'/7Uy^fS^7?*v^ &£77'i';]/£7y7 
n-KLT^*»£» *t©r-*£7 y7!WT3 
) Hfcv ¥-©77 7D-KSf£it±^y 

5o (77-f;l/|^S©«i43j:tf»7tfflv>5flHas 
tt, 3K77-<;l/*IBasi-«fei6tffl^**««fcJtK 
LT, #$£'>fifciil€fcl\ ) LfrLfttf 5, C I R 

mtMw-zx&n (Q 0 s) 

CO 0 0 6] • f?y H#tttt, *© 

a— T&zr-zzfitztz to*, W4i%s 

*U QLbertyfvjr • r-*(backlogged data)* 50 
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ass©fcjgsia:iif««©**s*t*. Lfctfo-c, s 
tf^©ti»)aT6nfeii«ttijw«»fc«bn*. u*» 

7y h- ©ffiTfcffl < gtitf $ 9 , a-if |c <fc o T1§1£ 

n«Q os^aicasBriiiiStf**. a-w^^ 

&fSWfc(fits and starts)!!!^^*. AftfE*:/ • r 

[0 0 0 7] cn&CIHHKORtHftk Pft 

[000 8] 

(«a») fc*iflwwrr*-5>* (saao. z-stsm 

a~ifO|g^ft:(user agreement terms) fcitf^Xr 

*r-2 • p— 7wyy*ff5^XrA©a— »f4g*K 
T-77 7'jy^ii^|iJ»3aT6n5o #*L<H\ 
77 7'J^^i^©«J^^fl@i)»)aT (E») I4 % 
lo«±©a— tfJSS*t3*LT^1-*. loJLX±©a 
-*fC*fc9J t).^T 54T.S7 y 7U >^1WMB©^Eft 
#1E (i/i7 : share)*^f«IB, ^>7rA • r~$t 

^f©SB*ff©rt l oW±*S?pfct5o WI9t l 
±©a-HfUHEicllo 5ttfc7y 7U V^TOI 

-#©rt i ow±fci^v>T«itt«n*. 

CO 0 0 9] m®1ffi*%^ZCtfc£?T, a-1f 

ft < > nmm;3.-yz*Mtc®xr %<Lt ^t*§ 

5, afcbTfe, a-iftt^fefe77-i';V*ffl3i 
K 7 v 7p- Kfe«tt?^7 yp- Kt* C fctfT* 5o 
cl©J:3t, »®ftSStt, flf«ffl©a*3b««V^JfP 

Coo i o] 

#a*fi*^to-&T, 19KWWIHQiT (VBA :Va 
riable Bandwidth Allocation) ^S*f^0±tf, .tf* 

AWMHSioaTT^-s;^ (taau) ^ ^i^^* 

-^©?!lfflfi««*liBKi6SJ:fc*^«tt*. VBA 
fSSS^'y h7— ^t^J5-f57P hP;V^7^ 
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coo 1 1] i) mm-zzicmzmm% 
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£4*-5o VBAJ4, CKDflJ^T^ £<Dm<DV~-\> 
Zlzmz R S V Pg^fcl^TfrOo 
[0 0 12] 2) {gl/-h£ft 

^fa^S^y h^ffl^fclflt^-TS^a— tf • io 
h y 74 7 * OS i: A, Hti^t<g^ h ?K 1 

£ £DT, V B A tta-1f^t^»i^iS*ii/x 7 
£iiJDH3T3„ 1*^x7® 1/8 *?&<Dl^ 

[0013] 3) u-vrnzmz^moMT 

#T't3, a— C ?7-Zt<{>? • 77U 
3r--5> 3 y (boosting appl ication)$ fctt I P X* 7 2 20 

wimmh, %^7<<yY7) s t-*ibm 
±ft<om&, ®mzmmz>ctttT*zz> 0 vba 

[0 0 14] 4) ^IE^x7|iJDST 

vba im®m*7 ztj rr^-^m ^x^t 

ftfcJoT* a— y.-tyj/aytt, fiT^f^ef^ 30 

S 0 

[0 0 1 5] 5) W^-XhSlJ^T 
7fifc$S I P^yhOIMXtifcfroT^a. Tfi 

WtZaimtf&Zo VBA8\ a— tfSS^cOlf^ 40 

5. 

[0 0 16] 6) 8^«£g*/«JJ||rt*y h 
T C ?&mm. (*-7» ©fcftt, WKMKX^a 
7 hrtkitt, mMiS^3j:raQl'T C P/ 1 P S Y 

CC^ VBAtta— ?Sg5fcfcC<0;R££ 

jci^r, a— *a y* i aaasarrs. so 
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[0017] 7) m^wi^mnxm 

V B A 14, 3L-tf***M 0 STIWMBfr S^/hfiJ 13 i 

a-r^y^ (&#) ts^^T«{bs*«*ft*i8E 

e-allocation li^WPt^^HtlZ^-oT, VBA 

[ooi8] 3Hmoi»ftiiflBStt«Kn-r«fe«>K: 

[0 0 19] tfSft&M3gttl&> fSS*/BWcjHt7- 

ftl&STi:v*3 RMNci& *3 fi€J. $ fc, a-lf fc£T© 
Ik&££V 7;1/ • 7 v 7fcSHtt©7 * r -f er -r THtt 

«ttt*4:v>3KIIBfct>«5lity. DOCS I SfcS^ 
<>r-7)l - *vYy-7cr>£oizu—ti)V-i/7,Tk 

KRZhz, mnommmmty-T^yh'm 

So 

[0 0 2 0] tttT, ^ftftffl^tt^SWUffirD 
(VBP) *«v»5„ VBP14, «SfiN81x-b 

cc i r) T'uhnMz&^Tttfcaims.-mm 

^7fW-WilS (QoS) *HtS»SJ:5fcS 

[002 1] V B P#j£tt % . C I RfcJ:tf?WSfi*y • 
7*^ > K^ttOftOfrtilff (negative excesses)*lal 
JStS. VBP<D^fflt«fcoT, CIRSfflV^SraUS/ 

— *f^0 ^^SttWPtSo Hftfc, VBP14, C I R 
fc«St*QoS*4«.*. 
[0 0 2 2] VBPJ4, a-tfO®»tJ:oTS*«tl 

y h (comnitment)fcW)St3 u il^T't 5o (R S V P 

X • t-rt IP (VoIP: Voice over IP) « % R S 

vp$m>T, jyfi-zyhWM?-)]/ m mm 
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fctftft *. RSVPtt, jWP*ffiT*§B1-* t 
•ptftK VBPfi, RSVPfc£oT8)3fc;*tlfc?&« 
*1* ("ffll/^Cfence off)j » CtlfeO-bvS'ayfc 

9 1) O-b «y a yic# LT, V B P tt, WTO^S* 

[0023] fiP^x VBPfi, F^y«*-A*^ 
(DNS) *BR*«fctfTCP/I P-fev>g>©»ft 
W&r*-*g*7'n SR-fe 7 5^3 yfc fctt 

fcH&STfctoer*. Cfttt, TCP/I PfcWJ 
0, *V>T, TCPgatfSltiLfcfcfc, r~*ISM© 

S^TSM^U ®iE&#J>?^T*j§ftirs. 

(bwm) fciBfts^actfcioTii^ra. mm 

«3&tt, iyj?#-f>h (££) Bfr, 5'XrA©r 
-* . n-r^y^ a— tfflS*©T-* • rVy 

[0 0 2 4] VBPtt, ftg (IPS, 7<9?Vy9) 

ti, IH3te&»60?Jf (trades)*^^. 

g*fc£tfffl9MSTlS©jItitt, X7-- 
-r>*-7x-X*^LtefflW9IIB-p**. a-ymfc 
tfr-^frrSfctfc©*, a-tfS»*lc««fi*g 

iRUoam jisi*«/j^wi*t.oo, $mm 

{£T£J8<o (KBSl^lTH:, VBPli, a— *f©ga»c 

y©ft&*5ifgf$o 

[0 0 2 5] a-tffl^*nTV*PfflW:, 7*r-f 
ra*7^rY7TftofeftK: % tt©^H£4B£0<cli!ML 

[0 0 2 6] a-Hfj^gfti^ifc&gfc©^ TCP 
/IP-feyyai/fcAoTfc!), Ej&fcli&H&fc, 7 
*T^lfTV©^*-ytfl^-fcfcoT^£i§£T*& 
5o T C P/ 1 Pg^te, #©><*-:/fcflB 0 ' 
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[0 0 2 7] (1) xyK-it- £*©I P7FU** 
«lftr*fc»ODNSS*, (2) TCP8«£Slfit 
afcfcOEjfifaMNVFi'x-^ (3) TCPfcJBl^ 
fc, 77^-f-W > fcitf (4) TCPgg! 

[0 0 2 8] Cft5©77TVe-7V©rt*S!]©20fc 

<fct;s&©io (bps, (i) , (2) fcitf (4) ) 

ttr-*BflWWI«3aSfflW*o-e*o.T, 7 7^f ;Mf$8 

77-f;HeaStfa-- !flffi£fcfattT?Tfrn3it& 
t>, C©7*7V^T*tt^^*5&2&gi:Lft 

[0 0 2 9] a—»fl4 % B5xE<D4O©Xry7 , 0^fn 

^Sfctt/vf;*- • f*7h • >7^X77 • 7p>3 
71/ (HTTP) 7a*5/fcfttSDNS£fl¥fttSi:i: 
fcT-t, &SWiT C PSHKtfa— »ffe«fctfU--^K£ 

[0030]TCP/I P £IS©tfttffiS$ 
i (demand) 7 7>f ;14B£7 x-XSTfcfr 54v\ 
*LT, Cfttttf-^frfca-lf's©— Efar--* • y 

D Ctr->< • 77^r;l/©(ESS, jvfrt- • r+x h • h 
7^X77 -7nh3;l/ (HTTP) 70*5/ • -9— £ 
X. 77-f;Hfc2l7 , nh=i;l/ (FTP) tf-ex) , S 

^ Gi^©https ^7-f > 7>F/'9--^- 77U'7 
30 -5^3 y) o 

[0 0 3 1] VfflffiMB (VoIP, fU^if) § 

A • 7n h n)l (UD P : User Datagram Protocol) lc 
S^<7*nh=i;i/fcgi#tTV^ 0 cn^©-b75/3y 
m 5/^rAtt, R'SVP*aCTP-F*»$LT 

[0032] vBPtt, cneoiaiiitaDe^ ^ 

40 «S©l*»|fi1-*^ffi*fflV^*. VBP|IJ!3^T^?$ 

W8©iiJD^T&< LT, Vo I pJpEPrl/e^lt 
*ft3g£Q o S 3W6n*ilBI*ID aT¥Stt*V\ 

«:ne.©ffl3ittt, mmv-vxm*.t>tiz 0 <:© 

l"JI3^T«, «:©a©^-ifXT»ttRSVPS*tS^ 
h gill 

50 «BBh77^«y*©Siftt^«lcffi^U-hT$»), x 
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T% 3.~-Vi8fr(Dtomm&t/±7it, S*i/x7©l 

t («tii*)aT5nfeu-h*fi«bTt>) , mm 

P-KB#©^1fl|^T 

a-lffigfcli, ^©AA^s^lcfctf-ST-**!:* 
oT, *OflfcM»«S«5aTSTt±tfSiaStt*W 10 
£t 5 C k t S, a-tfUBt* TCP 7-7>tV > 

©i ?**y?tmmmm<tztn:^z®£ m 
wtaaabs gwivw) , =L-mmt. %W7 

5frSfrtfbfr£„ 7y7*D-KLWMI*, *©S 

**BWMfc2SS." a— »ffiS*«, *©iSfl/-h*a 
*»>>i3'Tl/-Mcffilk 77W;l/*^U7t*« 77 20 

a-* ttt^mmge««Hit « c tuwrr a 

77rttcfe5 l P/^yhOir-rXT-fe^o figfctfDN 
S mSttc «fc o T-fe y 5/ a V*li$&T3 fc I P;^y 

&So- «/j>Wjmu-h«9Wfcfiv^Tffi©-9--e^ • 

a— Jffftt, a^r-S/a>**2S«ttt, 1%HD±¥* 30 

srs^niittfe**. ^^i^stcps 

m tf=7<<7yY/^-}\ TELENETgM) ? 
ft, §rfc&r~* • 7P7*£i|S£f £&gtffc3i:£ 
fc7*r^7&*7*3 HH 

&©H0y©;R#T'fcl\ a-lf«*tt, fiS&LftWxtffc 
&*^r-*tf£n< 6V^»**» (HPS* fiS*r-* • 

7"'; y* t n«pt-©x- * t-s s t v> ? hj m&m 

*o 40 
[ 0 0 3 3 ] V B P c vWlzm U a— if fig* 

#5. BWMtt* 5i^ra^S:^<i*|iJ»3^T (a- 
tffift*©S**>x7) , 3.-?m&*(0rtv77*t 
U 7T-f £ J: 5 k: U B WMBil 5 3T*7C©« 
/^U-UcKKW*. (BJ&frfc* a-*ffijg*(7)A7J^ 
7 77rt©r-*tf'>fiT-£5i§-&, i/^-rAtt, C© 

ft, **l/-hTa-1ffc:H»S-frS. ) c©¥ttfc 
i^T, ^XrAttx *ft©flf«fi*HJ&rsi:fcft 50 
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§o a-1fl*^TCPJMW)||ttPttcft**|* % u© 
fiJ0^T7o77^;Wi, I P7^ri'krT^©7a7 
7>T;Wc-atS. a-tffi»*^^-^htt©^5W7 
yh/tf-'<S«©JWfcfc**a, c ©7a 7 7-01/ 

T C PftfcOMftm *8«8#i3.fctf»J{8 TCP/ 
IP SYN^yh (IP^ TCP/I P S YNH 

VBPtt* a-1f^|ECtl«WWTOt» 
-£3 0 d©^-fe-^©*g£fc<k!3, a— yo-fev^a 

5 3«S©*J*) STtttt© 1 ?lC3--ifmZW< C 

mmzmtmmmrmmKM® mm t 

0^y7r«W40l*mM!IIBT l ©P«g*-©>W77tf7 
U7T*Sofci:ft, «7^^fl*«l»t5c Tltt, 

IMnHM>ik (*>+y h^7y) jin^raT'^^o T 
l©fillix ^'li©^a:^ / >4<aJ^5fc^j:, frftD 

oT7-f K;i/T*oft«, aVMNMKftltfrrs (DN 

s i3<i:D*T c p aefcfetjSjgBit^ii-rsfcftttt, 

7fcfi8$L&ttftl£fc5ft^. ) 
' T 1 T 2©ffltt % 9REO^rA • r-^ • D- 

T<fy?Kiz>T%<tr%*immz* ^vm. 
a, . r-«fe*t^iiwmiiioaTt 

S^v^T, wfo/^^r** U 7fcft«3^««fcW- 
gLTVSo BWMtt, 5IW!WBTl*Atfr2*a- 
^Ktt«IW*. a— mmts *<Drtv77tft 
U7K«*jeWS, ft5tffc«U*WTllBJ:tfT2 
tS-3^T, 7v7 , y>^»lW©l)l«[*HBftt*R?jS 
^gmt^o a— tffiJS^tt, *©M>y77*^t%D, 

*©a*©T i»©i«jaiflrr*7 , -*tf*nw±ftv'»<: 

W±©T-*3Wi*©X*^y77Kil»tfc^ $ 

mmnmmu mm®mmzo bwm 

u ©7o-bx©SStt, fiS^S*^1@|iJ U ST^IR 
ttfct«R)M«l!ll»t*fc«>T**. ffim ^©^7 

t*»ftjinR>miT r T r +RTT*t) 
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\/\ (RTT14, «g*fe<fctfBWMra©a^^FlT*S 

s 0 ) vB?7)idvxm. mtmmnakKtt* 
mm. t i ' +RTT*&ff«0fiw*MfciBwa 

ettfT'fS. c©BKIti:, *yh7-t<om 
fc <fc o TgftT 3 RTffitttf o , 7-*©£ffift< 

CO 0 3 4] ftttWDSTfr &©»&», a— >fM4 

s^ta * stfrnwcftftt-s c -et s. (Sft^K 

0, a-ifig** Ltf 6 < m*fr-Xm (cruise)? 
*«<:fc d©^ffit<fcoT, a— »fj«*tt, 

A-Xh^7-T7^h ••9— /<ttfg0NL «kt)SvM$ 
Mfct3fcoT(Sl^Wlfl«l«ir*ckOTriBi:a: 

So 

[0 0 3 5] 0l£«f3fc, *%!ll©&3&$tg 

a, mn®±m±iz%mmm*>fog®M. i o o 
ffmi oo«, moKHHiwi: (fdm) , 

^fJ^Sft (TDM) 7 *- V 7 h LfcT. h U -A 

t\ »oa-tf«ij5it2oo*»57^-**sflrrs. a 

— «fJS*©H» 2 0 Hi, a— tfflg* 2 0 0 © 1 OT'S 
S 0 a— «f • r-**4, ffifi 1 0 0*ftLT, WMVy 

$21 o*«*lti py-h^x-f 4 ootasssn 

So J8iy>*2 1 0(4, 7'y7Uy^2 0 2fe<fctf^ 

7^u 2 o 3£#tr 0 tt$2 o i \zmz>7v7v 

y£ -aay}*2 0 4«, 7y7 P yy£2 0 2©-&5% 

2tt, %W)y>7 2 l 0©7y7U>^*l$ffllcjjrfo 
a-?** (UT) 2 0 1 «, ttWHG*ffi2 2 0, 48 
£tf<*-V77l> • ayea-* (PC) ©<i;5&a-+f 
ADPE3 0 0fcJWS I P*g8K>*-7x-X£rt 
ILTV^So 

[0 0 3 6] Mti)>92 1 0*4, fffll OOfCfc^T 

i py-h7x^ 4ootKss?n*. y-h7x^ 

tt, *©D-*;Wff««fPlW (v*—») 4 2 0fc 

£, ggi^nT^SI P-9--tfX5 0 0£2£So IPf 
ffMl 0 0^®CTJi^fRjUy^4 1 O^iSi 
UTa-lflS*2 0 0fc2Sm«nS. JR&AU V* 4 1 
Ofi, 7y7y>*4 0 2fc<fctf2"7>'yy7 4 0 3£ 
#tf 0 I P-!r— h7x'f 4 0 Otefe0 , S7 , y7'y V£ • 
aayM0 4tt, 7y7'jy^4 0 2©-gP^3S:ttr 
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-2»B2±-PI Pr-**«*1 OOfcSHIt*. *- 
©T-* • V-XT'&S©?, I Py-h7x^©Ji£ 
rtlU 1 014, *-©7n-K*tXh -ahU- 
A£t3<:£tfT'§, I Pr-^^lji-rS©fciiLT 
V^itf, ^fft©£j£T*7*-^y hLTfe.};^ (Bp 
5, DUB-S«JfrfcJB^5MPEG, ATM, Sfctt 
»l65/^h-7t-7^), IPy-h7x-Y 
4 0 Ofcfe^TVUMI* S$4 2 0K<fcoT4^.SnS 
IWHBMOiJTtt, JB5riRpJ 4 l ofc*^T I Pf 

io -^i:^afb?nSo 

[0 0 3 7] H2tt, »Smm7ubU)\, (VBP) 

*fflv»fe77 7 , yy^wi» (v^r-i?^) ©»»ftjg 

nZnto H'jyf2 10 ©7 v 7U V* 2 0 2 14, 
H»8»«£Sfc (FDM) fc£tfl$#SlJ£»fc (T D 
M) 7*- V«/ hi:FDM/TDMr-* • -tz;l/£<D^ 

"fti©a*-frt3-&Tt»Rrffi-e*t), ^211 ®2) 

©«k3fc, ffl4fca-ifajB*2 0 0fcffl93T*ci:tf 
T-fSo Jlttft0fl!l& 9J DlTT 5*13X^7 b;k 
«ktfa-^S*2 0 0©fi6*©«Hfj-pBri6ft^J^ft 
20 < %mt£ < tS t fctf Tt S, P##fiM, )!&&©$ 
&©#J^TfrP>, -b;l/2 l l©i9*-b;l^T©|iJ!3 
iTS?*, feS^F^f^t^V^T F D Mftm-vimfc 
S*Wa#?*7l4, 7U-AS^40©T 
DMXny hW±©K«v^^r . 1 

ttft 7U-A&{14&tft^5&fe<krm77l/-AI 

D^ioT, 77 7 > yy^^iijt)^TSo aftTv^y 

■fe;I/*J:tf^D v h • Tan • 7^-bX^ffi(slotted a 
loha access technique) 2 12 (@3) ^fflV">T, ^ig 
30 ff«Rftt S, ft/J%7 >y 7"y ^ffWH 0 2 1 2 
•Pil^fp©a~1f^ti4, ^x* • 7U-A^fc»3 1 
o©-b;WflW0aT6n*. ttfcffgff? 14 (04) 
T-ftft UTV>Sa-if Wftctt, 7 U- A^fc 0 m<D 

■fe;wiijoaTenSo 

[0 0 3 8] Mfc02^#MtSt, f@«©FDM/T 
DMr-* --b;H4, «-^SU^@lc#J »3 S d A^-p 

t , mmtczz i P7*-*ess©-»sfett««« 

SUD^TB*2'l l©vvfftfr££ty 0 -b;Vtt, xa>y 
h ♦ 7a a • 7£-bX&?£2 l 2^ffl^S^I![©a-+f 

s. wwiffan (bwm) a/j^<iiij»3iT2 

1 3tMLT7l/-AlfcD YOMzMty a-tf«* 
fcllijaTSCt^-et*. BWM14, 1^x7 (# 
SB) »«iJ0aT2 1 4fc»LT7U-AafeD^«© 
■b;l/%, a-if^jcaiO^TSCfcft^tSo 
[0 0 3 9] @3%#MfSi:, Elllffffi^fl^^tOffi 
Ef-r-^^^gg^te^-^y^ (piggyback) 
tSCfctf x-^SM7n-t!7 > ©lfejM 
4jEKrtfitja«ns. Xr77l{cfe^T, a— |f -r 
50 ^^3 0 0 (0 1 ) *4, ^-77-;!/ • ny^a-^ 



(8) 
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(po zmtzctmmv&'o. -fu^zm® 
m. am 201 (gii) tast), sas*fr3. c© 

^TCP S YWVry h*»RU 4MB© I P7 
Fl/X*fflvvt, &i£g£T3o £©7KWU4, g£ 
fclKILftDN S Sfe»77-f ;I«3HJ--^i:t* c 

[0 0 4 0] 7>tV72\C&VT, Sffi* (UT) 20 1 
*©AA^v77 (0*#fO tcillbfeeioiP 
/^y-htS^T, Hf««%»3W* (Bf Rqst) . 10 

m. (U T) 201 «, hOir-r x**q 

■aTv^^j-e**. c©«* % wyvrnm (b 

W) S*rttlRSD, LfeflSTCftttSSftTV*. 
M£&4, 7w\*?**)\,2 1 2 (03) t*V»T2S6 
ft* (BPS, -Btatd^TSffiR (T DMA) ftflVfc&ft 

[0 0 4 1] XTvX3fcft^T, y-h7x^ (G 
W) 4 0 014, BW»**t£F-.*y* (S#) 
LTEltSo y-h^x^4 0 0ttl P/t*y hfcffl 
ttU *ft&&!300, 4g*2 0 lKft/JWWIfttt5 20 

[0 0 4 2] ^r«y^4fc*^T, 1HttBtt4fc$fc£-3 
T, T C P S Y NtiS?fr*tf , SS^ (UT) 2 0 1 
»8Efc7DAtf/«aibfcC fctffcfroTt^*. *T'yX 
5 KfclvCs JHmtMftJlVvr T C P«f«^7 U 
*r-* (IPS, 77-f;l/OJ;5^ ts&r«liHD * 

[0 0 4 3] BHfcfclStSi:, 30$ I P/^-yhi® 
*rtfclRS5ftV^ % (UT) 2 0U4*©31t 
-$>%m&mit%o %tv?\ Ofcfc^T, a— 9* 30 

•tWX2 0 0&, ^P-trafcHfcU DNS<D<fc? 

£Eflr-*£« (UT) 2 0 lfc&D, 

3. 

[0 0 4 4] *ry7l lfcfe^T, (UT) 2 0 
1 «, ill Lfc u © I P •«/ )> fcg-3v>X, flflgffi* • 
BOTS. DNSB**«»U DNS 

©«*y • 1MXfc*oT«/MH^*S£t3 
S**3I5. g*tt7n^ 2 1 2 (03) lz 

T5M5ft5o 

[0 0 4 5] Xr^Xl 2fc:fc^T, 'f-^x'MO 40 
014, BW£$«Btt?S. ^-t-^x-MOOtt, W 
5fc©&iE5/x7 • U- h 2 1 4 T?#tffcfiW*-a h <D 
flHMUHRttU *V>T«/W»«fi«5aT2.1 3*& 
«*©&IE5/x7iW«HH:, BWMfc<koT# 
©SfcLfctfoTttJ&Sft*. 

[0046] 

[?& 1 ] UserFairSharewi.w«.i =UserSubscribedBand 
w idthwi,i4»i *Ava i 1 ab 1 eBandw id th/Sum (DserSubscr 
ibedBandwidthmpeim ) 

ci!T% UserFariSharew.,.*,! t4, fI4©4&3c (fc 50 
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Wtf, 2 0 1) fc*J0aT6ft*»«e*»6ja?)x Us 
erSubscribedBandwidthwi,.*,. (4, MMfttio 
Tffl4 ©tt*t «F§J ftSWMRfr 6 j£ 13 , Aval lableB 
andwidthtt. «d^WW*J;tf^-rU^- r+*;V 

Mi? UserSubscribedBandwidthrapwn, &4, 

«*©#«fcft$*ft«1W«ifr6l««. 
[0 0 4 7] Xfy^l 3fcfc^T, (UT) 2 0 

1 it, WMZTEi/xT • *-7> V 2 1 4£J8^T, DN 
S£2Hit5o XryXl 4fc*^T % I P"9"-ez5 
0 0K*V»T 1 ^©Kl«^-A • -9— ;^c«koTDN 
S*«B*U IP^yhSPC 3 00fcigSS-rSo 
[0 0 4 8] 7 71 5fc*l>T, flkMWMBIIt)S 

T2 1 3 TC P8«7n-feX*jBWtS. 7s 

ry7l efcfc^T* S«*»fiU 77-C;l/cDJ:3 

PCOTCPfcE (ACK) £{4, m<0®&77V>r 

T) 2 0 114, *y*B4f*ia*U W|^W(c 

[0 0 4 9] Xr«y72 1 tt^T, ffi* (UT) 2 0 
H4«/J^1lT»ft^LTt'>5o Xr'v72 2t*V> 
T, PC3 0 0ttr-^«aaS*B8*&t«. TCP AC 
KtttotO-Ds PC3 0 0tt^yh*S5»)»*« p 
[0 0 5 0] ^T77 , 2 3fc^T, 48* (UT) 2 0 
H4, */>5§S^flS2 1 3*fflW^v.h©fi2l* 

[0 0 5 1] Xf 7^2 4tfeV^> HTIWfl^ m 
lR*W7hy-A4 1 O^t^T^ftfc^XrA 

* (UT) 2 0 18, «**««K**»ay>^fc» 

[0 0 5 2] XT772 5fcfeV^T, -y-b^x-1'4 0 
014, ft*flHMR2 1 4*fFHJU SJO^TS (Al 
1) o Ztv?2 6tC*^T, m®<Dl ?tVrv htm 
^ STO4g«J<DACK*^a„ 

[0 0 5 3] Xt «y 7 2 7k:feV>T, ^iE'>x7^«fi 

2 1 4*fflV»T, M<V^7«)/yLTfeorcI P/^vh 
*7y^y>^2 0 2±T?IB3S-r5. Xr77 , 2 8t^ 

[0054] 7»vXy v^©^«iitU4, ^flifa 

SB4 2 0 (@l) fc4;^Tftbft5o HHtf(B©HB»t, 

*%m%z.h\z^T, ^mtr-mmzi 4tij 

D^T6ftfc-b;VS[^gMtSCi:k:«koT, feSW4 
[0 0 5 5] H6*«at«fc, (UT) 20 1 
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tt, ftiEfxT • U-h2 1 4T*|g2Sr-^ft%<%5 
©mfflinfc-a***. 

[0 0 5 6] 77773 ViL^T, $8* CUT) 2 0 

73 2"fc*vvt\ PC300ttr-^fiai*a^* B I 
P^77 htt£*tt 1 K/W hT-fe^o 
[0 0 5 7] Xrv73 3t43V>T» ill* CUT) 2 0 

ftx ft*U~h (IPS, Wffi) T/^yh^KSSf 10 

§ 0 ut(4, su-h (ips, mm -^0*7*3 

[00 5 8] 734 fcfcl^T, m&DT-?'rt 
>T-v htfPC3 0 0fre»AoT<5 o 7nT773 5K35 
l^T, ^ (UT) 2 0 1 ©ft&W#(finish couputat 

sats. jk* cut) 20 ni, mk^wmwtT 

[0 0 5 9] 77773 6£:j5^T, 7-^x^4 0 20 

ommm. 4»*t«/jNU-h2 1 3 

!3^T3 0 7,77 73 7 £431,^ HO;^»hjW 
SfcfciBtU TCP FIN AC KfcflJl^T 

TCPflMfci&rrs. 

[0060] 7,77 73 8 £fcV>T, PC300«, ft 
»ACKT@«PU TCP-b-r>a^7n.i6 
ftttHnd9£T£KHftU:, ^77A 

i^As^jBin^iHifcttsts. jss* cut) 201 

^Ttttt*&gttfcl/V P C 3 0 OfrSO I P/^77 h 
ttWHR-Y^yb-p**©^ B#IIB31fi*+ftft< l/C, 
PC3 00tf, ff±g*%ffivvffc, fffeftrt*?)** 
»A?*fc*3fcLfttffttfft&ftv\ 16, 3 2fe«k 
tf64kbps©!)fjIU-M?{i, lK©/S>77Mi, 
l/2#, 1/48**0 1/88**11*.*. 
[0 0 6 1] 07£#fi1-*i:, (UT) 20 1 
fi, WtTjMT-J • *W2>77 hfc&jfrs. r- 
*3S&!><&7Lfci:tfc, >^A77h^giiU ft* 
*«WW5aT2 13*ji»t*. 40 
[0 0 6 2] 7,777" 4 lfcfcvvt, fiffi* (UT) 2 0 
1 ttft/MWUB2 1 3TttftLW5. 77774 2fc 
fc^T, P C 3 0 0 &*©ft&©/<<77 K EPS, T C 
P F I N£&a 0 

[0 0 6 3] 77774 3fcfcvvr, $*(UT) 2 0 

i 2 1 3Tv^7y h^sairs. 

(UT) 2 0 Hi, mis-h (IPS, fflMD T'^Tf 

3©a^ofrff-#f£ 0 

[0 0 6 4] 777 74 4£:*5Vvr, H&©t-7-^ 
-77 h (TCP FIN ACK) ^PC3 0 0{Ci!)l 50 
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t§o 77774 5fcfeV»Tx PC3 0 0&, *y$/g 
>©§&©/<* ?K TCPACK^iMSo 
[0 0 6 5] 77774 6£fcl^T, ffi* (UT) 2 0 
1 ©g&©&7*7^ Kr-f • *<U>.7*} htfWAU 

u mm©ii93T«jimrr« (deald . 

[0 0 6 6] «MMl©^St#T'£ftl£ 0±©IBSfc 
g*3l^T08*^L01 0*g«fclj!?U:3. 08 
«, ^yn-Hfcn«lc»fW**i», fflS (EPS, 7 
7 7>jy*) ©ffilS3Wafv\ 7v7n-K**t. 0 
9&, FTP/HTTP77 7n-K©JSf8K***. 
HlOtt, FTP/HTTP*7>n-K©JIRIE** 

To 

[0067] m<D*2m<Dtmmmit. rnvm 

fFH^©ISfflfc^Lft, *£iJi©J|©IIWM3 < J;lflHS 
[0ffi©ffi#OT^] 

CHI] HI Ik fcBflfcLfctfoTflFJSLfe&lgfeJ:. 
tf 3® gfi©«&f&fi©$B&7D 7 * 
[H 2] H 2 IfttfoTMl 

5^5WiHtmt57y 7U • 7* 
*;Wfc©JS»SW7* h©#aftJBI8**-r. 

[B3] H3tt, wmmT-tKftimm-zvz- 
[H4] H4tiu mmMT-*mwm$£v$'- 

/<7 c t&Z'Zto\ mhMift- K**t7n 

[05] H5& a-ttttefoVT-* -^7^d^j| 

ttf^ ; e-K^T7D-|aT*fe5o 
[06] H6tt, a-tfJffi*^, W&fflM-cmtZ 

**2ioTs/XTi»©an^ifflt-a«**tt^- k 

%^t7n-0TfeSo 

[07] 07 tt, a— Vt&mtWi/T'fZTJ - 54 

[08] 08tt, 777P-KAWyD-HfcP«fc 

[09] 09(i, FTP/HTTP777a-K©^i 
[01O]01O«, FTP/HTTP^VO-K© 

[^©Si^] 

i o o mm 



(10) 
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2 0 0, 20 1 a— tfJS*. 

202 7v7Vyt 

203 ?$yvyt 

20 4 Ty/y^-a-yh 

210 tiiuy^ 

2 2 0 «4HHS«ffi 
300 a— tfADPE 



2003-8487 
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* 4 00 ipy-h^x-r 
4 0 2 . jvfvy* 
4 03 

4 04 

4 10 IK|ftU>^ 

500 ipu--e* 



[01] 



505 



400 404 





4 ► 










420 



2or 



300 











* ► 








ADPE 









220 
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CTDWDXQvh*6&4 



222 



2H 



(11) 



^12 003-8 4 8 7 





(12) 



GSI200 3-8 4 8 7 



CH5] 



TCPACKS 



PC 300 



201 &mmmv£T 




m 

mttWXr 410 



TCPACKS 
Efl M N E3 



[06] 



NET 522 
GW 400 

UT201 

PC 322 



215 













r j 
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2 0 0 3 - 8 4 8 7 



[07] 



NET 5fig 



ON 4QQ 




ITT 221 



412 



[08] 




4HE*x7**©5W!&T 



*7**-rif*r-*.fA7*h 




*ME*x7*SM>flyBT 



(14) 



#^2003-8 487 



mi 0] 




7^U*^*H*'J7*;l/-7fH90815. 
a- 2801 



F*-A(##) 5K028 AA11 BB05 CC02 DD01 DD02 
LL02 LL11 HM13 
5K030 GA03 GA08 JL02 LC09 
5K033 AA01 AA02 DA18 
5K072 AA11 BB02 BB13 BB22 CC13 
CC15 DD02 DD11 DD16 FF05 
GG11 GG15 



